Abstract: Given the high importance of historical documental sources to better understand the dynamics of current pharmacopoeias, this work investigated the prescription book of the hospital of São Bento Monastery in Olinda (Northeastern Brazil) written by the physician Joaquim Jerônimo Serpa for the years of 1823 and 1824. The main aims of the work were to identify the medicinal plants used in formulations, identify the similarity among prescribed species within these years, access the proportion of plant-based medicines in the prescriptions and to access the contribution of species from the Americas in the formulations. A total of 63.8% of prescriptions had one or more plant species. We found 41 plant species in the prescriptions, most of them being exotic although native species were getting importance in the period. The most cited species were Papaver somniferum L., Rheum officinale Baill., Psychotria ipecacuanha (Brot.) Stokes, Cinchona sp. and Guaiacum officinale L. The similarity between the years was slow (46.5%), because of an increase in the number of prescribed species for the year of 1824. The importance of plants for the medicine at that time was elucidated, but, regarding native species, it is necessary to find out which factors influenced the incorporation of American plants on the official medicine.
INTRODUCTION
Written documents are historical evidences which call researchers' interest on investigating different aspects of the inter-relation established between human societies and plants [1] . From this perspective historical Ethnobotany seeks, for example, to search information that is deposited in documents that talk about past centuries therapeutic practices. By deciphering and interpreting the documents' contents, researchers which dedicate to this study can provide data about the employment of medicinal plants as advocated in a past experience. Therefore, past information which is currently made available can be the starting point for the establishment of research projects that aim to develop new medicines [2] .
Historical Ethnobotany works that are directed to alternative medicine can have the so-called prescription books as a research source. These are written documents which introduce to the reader some aspects of the medicine that was practiced a given period [3] [4] [5] [6] [7] .
During the 19 th century, one of the main places that gave medical assistance to local populations in Northeastern Brazil was the São Bento Monastery (in the town of Olinda, the State of Pernambuco, Northeastern Brazil) (Fig. 1) . This monastery was responsible for sheltering sick people and elaborating prescription books, from which some medicines were prescribed to help treat the most diverse health problems of the period.
The inception of this Monastery in Olinda is attributed to Portuguese Benedictine monks, who arrived in Olinda, the former capital of Pernambuco, in 1590 or 1592 [8, 9] . In 1597, the monks acquired the terrain where the monastery is currently placed and started to build it for the further installation of monks in 1599 [10] . However, the monastery was ransacked and almost turned into ruins when the Dutch invaded Pernambuco in 1630. Following expulsion of the Dutch, the monastery began to be rebuilt in 1654 [9] . The first references to the hospital located in the monastery, known as a ward, date from 1796 [9] , when the monks in Olinda started to construct it beside the monastery [11] . In the beginning, the main function of the hospital was to attend sick monks and slaves that worked in their farms and sugar mills, such as Musserepe and Taparacá. Nevertheless, at the end of the 18 th century, the hospital played an important role by attending to the population in general, given the poor quality of the other hospitals in Pernambuco (NE, Brazil) in that period [9, 11] . In 1814, the priests of the monastery council hired the services of the physician and surgeonmajor Joaquim Jerônimo Serpa (1773-1842), a famous Brazilian surgeon due to his expertise not only in the field of medicine but also in the natural sciences, since he was the director of the Olinda Botanical Garden and an agronomy professor. He was also dedicated to the fields of philosophy, theology, linguistics, drawing, ethics and politics [12] . Arrested during the 1817 revolution in Pernambuco, Serpa returned to his activities in the monastery in 1821 and began to write the monastery's prescription book in 1823 [11] .
This prescription book is a rich catalogue of the use of exotic and native plants employed in healing proceedings in the period between 1823 and 1829. It can be considered as a reference text about medicinal plants used during the 19 th century in Olinda and adjacent regions, given that the monastery's hospital had an important role in attending to the needs of the public, which was even greater when epidemics disseminated in Pernambuco [12] . The prescription book contained formulations with synthetic products as well as products with animal, mineral and plant origins. Given that it is a valuable source of information about medicinal plant use in Pernambuco (Northeastern Brazil), this study aimed to 1. identify the medicinal plants used in formulations from the prescription book of the hospital of the São Bento Monastery in Olinda during the first years of documentation (1823 and 1824); 2. identify similarities among the prescribed species within this period; 3. assess the proportion of plant-based medicines in the prescriptions and 4. identify the biogeographical origin of these plants to assess the contribution of species from the Americas in the formulations.
METHODS Prescription Book of the Hospital of the São Bento Monastery and Historical Contextualization
To perform this investigation, the source document used was the prescription book of the physician and surgeonmajor Joaquim Jerônimo Serpa for the hospital of the São Bento Monastery in Olinda between 1823 and 1824. The information used for our work came from a study performed by Schmalz [12] . This author made a historical research about Serpa's professional life and in his work the prescriptions of Serpa's original document are transcribed. The prescription book gives information about remedy's preparations in which plants and other compounds are applied. However, this prescriptions don't bring the therapeutic indications and that is why our study focus only on species and not on diseases. Although the prescription book covers the whole period between 1823 and 1829, the research was limited to 1923 and 1924, because these were the first two years of documentation and Brazil faced a peculiar historical situation during that time. During 1823 and 1824, Brazil had recently gained independence from Portugal and was a monarchy governed by Pedro II. In Pernambuco, the atmosphere at that time was very disturbed, due to the recent end of the 1817 revolution in Pernambuco, which lasted 74 days and ended colonialism in the province of Pernambuco and also the neighboring provinces of Alagoas, Paraiba, Rio Grande do Norte and Ceará [13] . In 1820, a revolt inspired in the Portuguese liberal movement was repressed. On this occasion, a military from Pernambuco revolted against absolutism and created a government in 1824, when another revolution led by Pernambuco began: the "Confederação do Equador."
By that time, the leaders of the revolution sought to create a new constitution with a republican and liberal character and to ban slavery. Such opposition to the government of Pedro I was due to the regional economic crisis, the tributary taxes imposed by the government and the centralized governing policies.
These social and political convulsions that affected not only Pernambuco, but the whole country, emphasized the disaggregated colonial inheritance and the lack of internal cohesion in the country. Therefore, the provinces resisted to the strength of the central power, what brought effects in different spheres. In this scenario of complexity in the juridical, financial and administrative organization, issues concerning health practices were also affected. By that time it could be observed a "redefinition of what were the therapeutic practices legitimated by the government" [14, p. 68] , and this discussion accompanied by a process of medicine institutionalization. Therefore, there was a dynamic scenario in the temporal cut-off of the document which is focus of our research.
Data Analysis
To analyze the prescription book, the proportion of medicinal plant-based prescriptions was recorded to assess the importance of plants in the medicine at that time. A crosscomparison was performed between the plant vernacular used in the prescription book and the possible scientific names (taxonomic clues), using www.botanical.com as the main database [14] and www.plantasmed.com.br as a secondary database (when no information about the plant could be found in the main database). The species names were updated according to the Missouri Botanical Garden database (www.tropicos.org) and the author's names followed Brumitt and Powell [15] .
The species were classified according to their origin as (a) native to the Americas or (b) exotic as a way to indicate the rate of incorporation of American plants in the pharmacopoeia of the period. Additionally, the G test [16] was used to compare the proportion of native and exotic species between the years. Similarity between plant occurrences in the years was calculated with the Jaccard similarity coefficient. To observe the most used species in the prescriptions, the species' frequency of occurrence was calculated by dividing the number of prescriptions in which they occurred by the total number of species. Any annual variation in frequencies of the most important species was also determined. Statistical analysis were performed with the software BioEstat 5.0 [17] .
RESULTS AND DISCUSSION
When analyzing data from 1823 and 1824 referring to medicinal plant use in the hospital of the São Bento Monastery according to the registers of Dr. Joaquim J. Serpa, a total of 43 species were found in the prescriptions, belonging to 38 genera and 17 families, in addition to 1 species that was not identified ( Table 1 ). The families with the highest number of species were Lauraceae (4 spp.), Asteraceae, Fabaceae, Lamiaceae and Convolvulaceae (3 spp. each). Asteraceae, Fabaceae and Lamiaceae are outstanding for their importance in current pharmacopoeias of many regions of the world [18, 19] .
The crossing of information concerning evolutive characteristics of plant groups with data about their medicinal and edible potential has evidenced Asteraceae and Lamiaceae as the most derived groups and with the a high medicinal potential [20] . These are also among the families which have a higher number of species with some medicinal application in the Americas [21] . Asteraceae and Lamiaceae call attention of many researchers which have evidenced many of their activities, for example, the antibacterial and antiinflammatory. [22] [23] [24] [25] [26] . Additionaly, together with Fabaceae, these families have a wide distribution, especially in anthopogenic areas [27, 28] . This fact can help them playing a relevant role in local therapeutic systems.
The prescription book had a total of 42 prescriptions for 1823 and 99 prescriptions for 1824. For the two-year period, 63.8% of the prescriptions were composed of one or more plant species. This high frequency of plant use in the medical system reveals the great importance of plants for the pharmacopoeia of that period.
Other non-plant products were also present, but in lower frequencies in the prescriptions, and they mainly had synthetic (e.g., Bálsamo d'arceo), mineral (e.g., calomelanoz, ethiope mineral) and animal (e.g., olhoz de caranguejoz, castorio) origins.
Since there were a higher number of prescriptions for 1824, this year had also the highest number of prescribed plant species (39), while in 1823 there were only 22 prescribed plants. The similarity between the years was relatively slow (41.86%), mainly because a higher number of species were prescribed in 1824. We found no evidence or record that would indicate a reason for such an increase.
The vast majority of species cited in the prescriptions were not native to the Americas (79.07%). This result indicates that, for the context of plant use in the São Bento Monastery, native plants did not play an important role, [11, 29] . Cunha [11] affirms that, due to the delay for medicines that came from Europe and the deteriorated condition in which they arrived in Brazil, physicists and pharmacists were driven to use Brazilian medicinal flora, whose therapeutic properties had been discovered by the indigenous people and communicated to the Jesuit priests. The comparison between the two years did not show significant differences regarding the proportion of native and exotic species (p<0.05), what indicates that, regardless of the great difference in the total species number between the years, there were no great increase or loss in the proportion of native species.
The five most frequently used species in the prescriptions were Papaver somniferum L. (present in 12.1% of the prescriptions), Rheum officinale Baill. (9.9%), Psychotria ipecacuanha (Brot.) Stokes (9.2%), Cinchona sp. and Guaiacum officinale L. (5%). Among them, two were native to the Americas (P. ipecacuanha and Cinchona sp.).
According to Schmalz [12] , P. ipecacuanha had an "almost universal application" for Serpa, as he attributed to the plant a wide healing potential. Loureiro [30] refers to the species as one of the most important medicinal plants of the period, because it was part of most prescriptions and it was also indicated for almost all diseases which were common for that 19 th century society. When visiting Serpa in 1837, Gardner [31] reported his admiration for P. ipecacuanha. In that occasion, the British botanical George Gardner affirms that P. ipecacuanha roots were an importation product from Pernambuco. Therefore, this species was present in European medical practices since the 18 th century [32] .
CONCLUSION
It is extremely important to access documental sources that record knowledge and use of plants in this historical period marked by intense social modifications in the state of Pernambuco. Only with the understanding about plant knowledge and use in past times it will be possible to understand the formation process of Brazilian pharmacopoeia. Since physicians' and pharmacists' formation was normally performed in Portugal until the end of the 19 th century, it is believed that this academic school has preferences for the use of exotic plants. Regarding the incorporation of native elements in the formulation of medicinal preparations, it is necessary to understand which events were influenced the insertion of native plants during the medical treatments of the 19 th century, whether it was due to native product acquisition facilities, to fill blanks that were not covered by plants from the official pharmacopoeia or for some other reasons that still need to be elucidated. This way, the information presented here represent a step forward the understanding of this dynamic in the use of plant species, including the changing processes of plant use. Therefore, we suggest that further studies consider comparing past medicinal plant uses to the current ones in a given region, in order to better understand this plant use dynamics.
